The data described in this article was obtained in an experiment designed for generation of biogas from the anaerobic co-digestion of Fluted pumpkin fruit rind and poultry manure in three phases namely A, B and C. This paper is directly related to a published article "Dahunsi SO, Oranusi S, Efeovbokhan VE, Zahedi S, Ojediran JO, Olayanju A, Oluyori AP, Adekanye TA, Izebere JO, Enyinnaya M (2018). Biochemical conversion of fruit rind of Telfairia occidentalis (Fluted pumpkin) and Poultry manure. Energy Sources (Part A) Utilization and Environmental Effects , 40(23): 2799-2811". This paper presents the data on optimization of important process parameters (temperature, pH, retention time, total solids and volatile solids) for standardization during the production of biogas. The response surface methodology (RSM) and artificial neural networks (ANNs) were both used for the modeling and optimization in this study and the optimal conditions for this process were statistically predicted as temperature of 30.02 °C, pH of 7.90, retention time of 20.03 days, total solids of 5.94 g/kg and volatile solids of 4.01 g/kg. The predicted biogas yield under the above set conditions was 2614.1, 2289.9 and 1003.3 10 −3 m 3 /kg VS for digestions 'A', 'B' and 'C' respectively.
Rationale
The rationale behind this data article was the need to document the optimization of the thermo-alkaline pretreatment of the fruit rind of Telfairia occidentalis (Fluted pumpkin). The necessity arose to pretreat the biomass in order to enhance biogas generation potentials of the biomass. Besides, there was need to document the most suitable modeling tool for the process after which the optimal condition for the pretreatment in terms of the values of the most important process parameter i.e. temperature, pH, retention time, total solids (TS) and volatile solids (VS) were all properly documented. After this, there was need to validate the biogas generation process based on the optimal values obtained from the modeling study and this helped in making recommendation on the suitability of the models for usage in further studies.
Procedure
The data presented here was obtained from the experimental design used for the thermo-alkaline pretreatment procedure of fruit rind of Telfairia occidentalis. The optimal condition for the treatment was: temperature of 80 °C, thermal treatment duration of 60 min, alkali (NaOH and KOH) concentration of 3 g/100 g TS and alkaline treatment for 24 h as shown in Table 1 . Table 2 shows the experimental design matrix by the Central Composite Design (CCD) for the five-level-five-factor response surface study for biogas generation. The table reveals the experimentally observed and predicted yields as well as the residual values. Table 3 shows the results of test of significance and that of the second-order response surface model's fit as ANOVA for every regression coefficient. The relationship/interaction between the biogas yields ( Y ) and the coded values of the five variables i.e. temperature ( T 1 ), pH ( T 2 ), retention time ( T 3 ), total solids ( T 4 ) and volatile solids ( T 5 ) was described by a regression model Eq. (3) below:
where Y = Biogas yield ( m 3 /kg VS). When the above equation was represented in figure forms, the three-dimensional (3D) plots formed are shown in Fig. 1 (a-j) . Fig. 2 shows the importance level of each independent variable as shown by the ANNs' architecture (Experiment 'A').
Prior to choosing the suitable temperature, duration of thermal treatment and quantity of alkali to be used, the Central Composite Design (CCD) was used for the experimental design according standard method [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] . In the design, a four-factor model was used i.e. (i) Temperature for thermal pre-treatment (ii) Time/duration of thermal pre-treatment (iii) Quantity of alkali for alkaline pre-treatment (iv) Time/duration for alkaline pre-treatment. The pre-treatment temperature was varied between 70 and 200 °C while a pre-treatment time between 50 and 80 min was considered. For the quantity of alkali, a variation of 2 g/100 g TS to 5 g/100 g TS was used while a time variation of between 18 and 36 h was used for the alkaline pre-treatment. T 1 = temperature; T 2 = pH; T 3 = retention time; T 4 = total solids: T 5 = volatile solids. df = degree of freedom; SS = sum of square; MS = mean square. 
Experimental design
The CCD used in designing the pre-treatment procedures was also employed in the experimental design of the anaerobic digestion of all the pre-treated and untreated samples of Telfairia occidentalis fruit rind and poultry manure due to the reported high efficiency of the model in product optimization [13] [14] [15] [16] [17] [18] [19] [20] . A total of 50 experimental runs were generated using the five-level-five-factors design. Five importance process parameters: "Temperature ( °C), pH, Retention time (days) , Total solids (g/kg) and Volatile solids (g/kg)" were selected for the modeling and optimization and each was designated as T 1, T 2 T 3 T 4 and T 5 respectively. The artificial neural networks (ANNs) via the Neural Power version 2.5 (CPC-X software) was also used to analyze data obtained from the CCD. In totality, 50 experimental data were obtained and further divided into 32 in training set and 9 each in the validation and test sets respectively. Both the Tanh and linear transfer functions at hidden and output layers were used respectively. Also, the mean square error (MSE) approach was used to determine the optimum ANN structure and the higher coefficient of determination (R 2 ). 
Statistical data analysis
The RSM was used to statistically analyze all data obtained from each of the three experiments using the Design-Expert software version 9.0.3.1 (Stat-Ease Inc., Minneapolis, USA) while using multiple regressions to fit the coefficient of the polynomial model of the responses.
Data

Values of the data
• The data presented in this article shows the modeling and optimization of biogas generation from the anaerobic codigestion of fruit rind of Telfairia occidentalis (Fluted pumpkin) and poultry manure.
• The data will serve as a benchmark for further researches on the possibility of biogas generation from the substrates used in this study as well as improving over the report of this paper.
• The data presented here will serve as an eye opener on the possibilities of turning other waste materials and biomass to useful biofuels and other bioproducts. This will further drive the search for environmental protection and sustainability.
• Further researches can use more robust statistical tools in order to better explore the generated data presented in this study
Validation
The prediction and estimation abilities of both RSM and ANN were critically examined so as to know which model gives the best result. RSM and ANN were used to stimulate responses, which were then compared with actual values. The roots mean squared error (RSME), coefficient of determination (R 2 ) and the predicted value were used to compare the RSM and ANN. From the results in digestion 'A', it was noticed that the RSME of biogas for RSM (157.52) is higher than that of ANN (14.042). The R 2 for RSM (0.8996 i.e. 89.96%) is lower compare to that of ANN (0.9929 i.e. 99.29%). The most desirable RSM predicted value was 1659.50 while that of ANNs was 1639.50 m 3 /kg VS. In digestion 'B', the RSME of biogas for RSM (141.07) is higher than that of ANN (21.129). The R 2 for RSM (0.9067 i.e. 90.67%) is lower compare to that of ANN (0.9988 i.e. 99.88%). The most desirable RSM predicted value was 1542.30 while that of ANNs was 1528.60 m 3 /kg VS. In digestions 'C', the RSME of biogas for RSM (161.60) is higher than that of ANN (24.061). The R 2 for RSM (0.8993 i.e. 89.93%) is lower compare to that of ANN (0.9994 i.e. 99.94%). The most desirable RSM predicted value was 1003.30 while that of ANNs was 0997.40 m 3 kg/VS. In all the three digestion regimes, though RSM predicted higher biogas yields than ANNs, the latter gives higher accuracy and efficiency than the former for the generation of biogas from Telfairia occidentalis fruit peels with digestion 'A' being the highest in all values.
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